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CASE A2871
A CASE OF AMYLOIDOSIS.
CLINICAL HISTORY.
THE patient was a woman of 34, married for seven years, with no children. Her
only previous history was of a "weak chest" and asthma since an attack of measles
as a child. She was first admitted to hospital on 20th December, 1939, with one
month's history of swelling of the feet, slight swelling of the face in the mornings,
and frequency of micturition. Examination showed a well - nourished slightly
anwmic woman, with cedema of the ankles and slight puffiness below the eyes.
Her frequency of micturition was five to ten times per day and once or twice at
night. Her urine, when tested on admission, showed a trace of albumen, sp.g.
1010. She was treated with pot. cit., and two days after admission a catheter
specimen of urine was sterile. Her blood-pressure was 120/70. She had a rather
emphysematous hyper-resonant type of chest, with prolonged expiration and
scattered rhonchi. She stayed in hospital for three weeks, during which time she
ran a slight evening temperature up to a maximum of 99.6° She had a rather fast
pulse, and an electo-cardiogram showed right ventricular preponderance. She was
discharged apparently much improved
On 17th September, 1940, she was readmitted, her history being that her previous
symptoms had returned in July, together with vomiting, diarrhoea, weakness, and
lassitude. Her urine contained albumen, but no blood, and her blood urea was
120 mgm. per cent. Her systolic blood-pressure was now 95. A fractional test-
meal, barium meal, and X-ray of the chest were done,, but were of no help in
diagnosis.
On 20th October, 1940, the patient became much worse. She was semi-conscious,
and her chest was full of moist interrupted sounds. She died on the same day.
POST-MORTEM.
The body is that of a thin woman. There is cedema of the ankles, but none of
the face, which appears slightly jaundiced.
Body cavities: The peritoneal sac contains some semi-purulent fluid, and in the
pelvis there are a few whitish flakes like pus. The tip of the omentum extends to
the right iliac fossa and is adherent to the posterior abdominal wall near the
appendix. There are other adhesions in the region of the terminal ileum, caecum,
and appendix, and between the liver and spleen and the parietes. The pericardial
cavity contains several ounces of brownish fluid. The pleural sacs are practically
obliterated by adhesions.
Heart: The heart weighs 8 oz. The wall of the left ventricle feels slightly
roughened and the epicardium covering the fat in the atrio-ventricular groove is
injected. The posterior surface of the auricles is also reddened. The right auricle
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about a millimetre in diameter. The tricuspid valve admits three fingers. The
right ventricle is of normal thickness; the muscle is brown in colour, and feels
flabby. The pulmonary valve is normal. The left auricle has a smooth endo-
cardium, with no ante-mortem thrombus. The mitral valve admits two fingers and
its cusps are thin. The wall of the left ventricle is of normal thickness, rather
brown in colour, and feels flabby. The aortic valve is normal and the orifices of
the coronary arteries are patent.
Lungs: The right lung, on section, shows a small fibrous scar near the apex.
The entire lung is very cedematous, and, on squeezing, a large amount of blood-
stained fluid can be expressed especially from the lower lobe. The larger bronchi
exude pus. There is no consolidation. The hilar glands are slightly enlarged, and
are anthracotic. The left lung is similar. It shows a subapical fibrous scar.
Spleen weighs 8 oz. Its surface is rough owing to torn adhesions. It feels firm
and rubbery and cuts cleanly. The Malpighian bodies and trabecule show clearly
on the cut surface. On treating the cut surface with iodine and sulphuric acid,
the Malpighian bodies stain a deep blue-black, giving the typical "sago spleen"
pattern.
Stomach and duodenum are normal externally. The mucosa of the stomach shows
scattered petechie along the lesser curve. The duodenal contents are bile-stained.
Large and small intestines show no external abnormality. The appendix appears
slightly congested.
Pancreas is normal in size and on section.
Liver weighs 31 lb. There are numerous roughened areas on the surface corres-
ponding to torn adhesions to diaphragm and abdominal wall. On section, the
lobular pattern is very distinct, the paler areas being yellowish.
Adrenals are of normal size and appear normal on section.
Kidnevs: The right kidney weighs 3 oz. The capsule peels with a little difficulty,
leaving a slightly granular surface. When sectioned, the cut surface appears pale.
The cortex is slightly narrower than normal and the usual cortical striations cannot
be seen. The pelvic mucosa is slightly congested.
The left kidney looks similar.
Ureters are not distended or hypertrophied and their mucosa is normal.
Bladder wall is of normal thickness. The mucosa is greyish, except for some
congestion over the trigone.
Genital organs: The ovaries appear normal. The peritoneal surface of the
fallopian tubes is congested. The uterus and vagina are normal.
Neck organs: The tongue is normal. The trachea contains brownish fluid,
probably aspirated stomach contents. The thyroid is slightly enlarged, and on
section appears to be a normal colloid-containing gland.
Aorta shows fatty changes in the intima of the transverse arch and the lower
part of the descending aorta.
69MICROSCOPICAL EXAMINATION.
Heart.-The smaller branches of the coronary arteries show some amyloid
infiltration of the media. The large coronary artery in the section shows patchy
calcification in the media. The muscle appears normal.
LIung.-In some areas the alveolar walls are greatly thickened, partly by a layer
of amyloid material lying just beneath the alveolar epithelium. Some of the
arterioles also show amyloid in their walls. In other parts there is fibrosis of
alveolar walls in which patchy calcification has taken place. There is also calcifi-
cation in the media in some of the pulmonary veins. There is some emphysema,
and the larger bronchi show evidence of chronic bronchitis, with an unusually large
number of eosinophils. There is also slight terminal broncho-pneumonia. A hilar
lymph-gland contains no amyloid and appears normal.
Liver.-Scattered diffusely through the liver are small areas where the columns
of liver-cells are compressed by strands and small patches of amyloid material. The
hepatic arteries show amyloid infiltrating the media.
Spleen.-The amyloid in the spleen is almost entirely situated in the Malpighian
corpuscles, there being very little in the pulp. The central part of each Malpighian
corpuscle is almost unaffected, while the walls of the central arterioles are markedly
infiltrated with amyloid.
Kidney.-The architecture of the kidney is much distorted. The glomeruli show
amyloid infiltration of the afferent arterioles extending into the glomeruli. Some
have been converted into what are virtually balls of amyloid material, while in
others the change has been patchy, some tufts being markedly affected whilst others
are almost normal. Most glomeruli fill the capsular space completely, but in some
granular material resembling precipitated albumen is present in it. A few glomeruli
show adhesions between the glomerular tuft and the capsule. Most of the tubules
contain hyaline casts which do not give the staining reaction of amyloid. In the
cortex many are greatly dilated and the casts in them are very large. Some of the
casts in the cortex are granular and contain nuclear remains associated with the
presence of a few neutrophil and eosinophil polymorphs. There is a ring of amyloid
round some of the small atrophic tubules in the cortex. The interstitial tissue is
increased in amount by fibrosis, and contains numerous lymphocytes and a fair
number of eosinophils. The loose fibrous tissue just below the pelvic mucosa is
also infiltrated by lymphocytes and contains flecks of amyloid. There is practically
no amyloid in the interstitial tissue of the medulla. A large artery at the hilum
shows calcification of the inner half of the media. The small arteries and some of
the small veins at the hilum show some amyloid in their walls.
Bladder.-This appears normal except for a small amount of amyloid in the
arterioles.
Adrenals.-There is extensive infiltration of the cortex, the zonal fasciculata
and reticulata being almost entirely replaced by amyloid. The zona glomerulosa
has survived and looks relatively normal. There appears to be amyloid also in the
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projecting into the lumen.
Pancreas.-This is normal except for amyloid infiltration of the walls of the
small arteries and arterioles.
Thyroid.-The stroma is increased in amount owing to infiltration by amyloid.
The acini are those of a normal colloid-storing gland, but in parts appear com-
pressed by the amyloid infiltration of the stroma.
ANATOMICAL - SUMMARY.
General amyloidosis affecting kidneys, spleen, liver, adrenal, pancreas,






Peculiar calcification of alveolar walls.
Patchy calcification of veins.
COMMENTARY.
The increasing rarity of amyloid infiltrations renders this case of interest, and
it forms an interesting comparison with the two other cases of amyloidosis (A2200
and A2267), which have occurred in the last two thousand autopsies.
In the classic case, amyloidosis is found as a complication of some chronic
suppurative lesion such as osteomyelitis, or tuberculosis or syphilis. Of our two
previous cases of amyloid infiltration, one (A2267) had a history of osteomyelitis
of the femur over a period of ten years, whilst the other showed bilateral apical
bronchiectasis of tuberculous origin. In the present case, however, none of the
recognised etiological conditions of generalised amyloid infiltration has, however,
been demonstrated either clinically or at post-mortem. A few cases of generalised
amyloidosis have been described in the absence of any of the usually associated
etiological lesions, whilst localised deposits of amyloid in the tongue and heart may
also occur, and have so far not been correlated with any other disease process. In
the absence of any known pathogenesis, such deposits are sometimes referred to
as examples of para-amyloidosis.
The clinical course in this patient does not seem altogether clear. The renal
amyloidosis was apparently established at the time of her first visit to the hospital.
As evidence of this there is the albuminuria and polyuria. It seems somewhat
surprising that these symptoms should clear up so rapidly with rest in bed and a
brief course of potassium citrate. It is worthy of note that during this period in
hospital the patient showed a mild pyrexia and tachycardia, which persisted
unchanged until her discharge, and for which no satisfactory explanation was
discovered.
The terminal recrudescence of her symptoms is more easily explained on the
morbid anatomical findings. In addition to cedema and frequency of micturition,
she now suffered from diarrhoea due to amyloid infiltration of the intestinal walls.
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may, in view of the very extensive infiltration and destruction of the zona fasciculata
of the adrenals, be attributable to adrenal insufficiency.
The rather vague history of chest trouble can be correlated with the findings of
chronic bronchitis and emphysema, whilst the eosinophil infiltrations support the
history of asthmatic attacks. The calcification in the alveolar walls and pulmonary
veins is a very unusual finding, and this, together with the calcification in the renal
and coronary arteries, suggests some undiscovered disturbance in calcium meta-
bolism. The most suggestive lesion would be a parathyroid tumour, but no such
lesion was discovered.
When compared with the other two cases of amyloidosis, certain interesting
facts arise. In A2267, the patient was a man aged 47 years with a long history
of osteomyelitis. There was a two-months history of headache, giddiness, and
cedema. Albuminuria was marked, and the specific gravity of the urine was fixed
at 1010. The blood-pressure was 160/90. Post-mortem showed amyloidosis of
kidneys, spleen, and adrenals, with hypertrophy of the heart. A2200 was a man
aged 38 years. There was a history of cedema for eighteen months. His blood-
pressure was low, 80/40, and post-mortem showed bi-lateral tuberculous bronchiec-
tasis, with tuberculous ulceration of the intestine, and amyloidosis of the kidneys,
liver, spleen, and adrenals.
Two of the patients, therefore, showed a hypotension, whilst the other showe(d
a moderate degree of hypertension. The cause of hypotension is in some doubt,
and it might be suggested that the extensive adrenal infiltration and atrophy played
an important part. In any large series of Addison's Disease it is generally found
that about one per cent. is found associated with such amyloid infiltrations. In the
older literature examples of the association of amyloid infiltration of the kidneys
and hypertension are rare, but more recently more numerous cases have been
reported, and it is now obvious that in long-continued renal amvloidosis a state
known as amyloid contracted kidney may develop.
The present case shows the usual clinical picture of amyloid nephrosis with
massive albuminuria and cedema with no rise in blood-pressure. Case A2267, on
the other hand, shows the development finally of an azoteemic type of renal lesion
associated with some degree of hypertension. Comparison of the kidneys in these
cases shows that in the patient with hypertension the amyloid infiltration has
developed to such an extent as to produce marked obliteration of the glomerular
capillaries, and a condition of renal ischemia comparable to that seen in chronic
glomerulo-nephritis. In this final stage of amyloid contracted kidney with hyper-
tension the clinical picture is practically indistinguishable from that of chronic
glomerulo-nephritis, and the suspicion of amyloidosis would only arise as the result
of the presence of one of the commonly associated lesions.
The present case, however, shows no evidence of glomerular ischaemia, and it is
more difficult to account for the terminally elevated blood-urea. The most striking
histological finding in the kidney is the great dilatation of the tubules which are
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has not been present. It is also possible that the raised blood-urea was, at any
rate partly, of extra-renal origin-the vomiting, the destruction of the adrenal
cortex, and the interference of the amyloid infiltration wvith liver function-may
each have contributed to the production of a pre-renal azotaemia.
Although amyloidosis has been a well-recognised condition for very many years
and has been the subject of much descriptive and experimental work, the nature
of the substance and the mechanism of its deposition are still indefinite. Its name,
which emphasises its resemblance to starch in regard to its reaction with iodine,
is misleading, since it is known to be a complex protein substance. One theory
postulated its structure as a compound of a protein and chondroitin-sulphuric acid
derived from broken-down tissue such as cartilage, bone, and lung, which are all
said to contain this acid. This view has been challenged by others, who claim that
pure amyloids contain no sulphur. Letterer considers amyloid to be the combination
of an antigen derived from broken-down tissue with a precipitating anti-body.
Discussion as to the nature of the substance is complicated by the facts that
amyloid from different cases and different organs does not give quite the same
results on chemical analysis, and that its staining reactions also vary. In some
cases the amyloid, for example, has not stained with iodine or with iodine and
sulphuric acid.
Experimental work on the metlhod of formation was helpedl by Kuczynski's
discovery that aImyloiclosis could be produced in mice by injections of sodium
casciniate or by feeding with a high protein diet consisting largely of cheese. Others
have produced it in mice by injections of bacterial suspensions, and bacterial toxinis
have also produced amnloidosis, as is seen in the horses used in the preparatioll
of diphtheria anti-toxin. Detailed study of experimental amyloid infiltrations still
leaves the method of its deposition in doubt. Some investigators claim that the
first appearance of amyloid is intracellular in the phagocytic cells of the retictilo-
endothelial system. These later die and fuse into a structureless mass in which the
deposition of amyloid continues. This is difficult to -demonstrate, and most authors
take the view that amyloid is always deposited extra-cellularly, and laid down as
anl infiltration between cells which may subsequently be strangled by pressure.
Studies on mice show that, wheni the cause is removed at an early stage, amyloid
may be re-absorbed. In man, cases of apparent resorption have been recorded only
rarely when the suppurative focus was completely removed. Treatment of
amyloidosis, as distinct from that of the underlying cause, is nil, although it is
interesting to note that Grayzel and his collaborators were able to retard con-
siderably the appearance of amyloid in mice by adding powdered whole liver to
their diet.
In summary, therefore, a case of generalised amyloidosis with no discoverable
inifective focus is recorded. Apart from the lack of a distinct pathogenesis, the
case is of interest in view of the renal changes seen in this condition, and also
because of a peculiar process of calcification seen in the lung alveoli and veins.
A. R. C.
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